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Analysis About Meteorological Conditions of Continuous Heavy
Pollution Episodes in Langfang of Hebei Province

GUO Liping' ,QTAO Lin®,SHI Minghua', WANG Xuguang’

(1. Langfang Meteorological Bureau of Hebei Province ,Langfang 065000, China;
2. Beijing Meteorological Bureau, Beijing 100089, China;
3. Langfang Environmental Protection Bureau of Hebei Province, Langfang 065000, China )

Abstract: The study analyzed the 17 heavy air pollution weather processes lasting 3 days or more in Langfang from January 2013 to July
2014 by using the statistics method based on air pollution data and conventional meteorological observations such as wind velocity, rela-
tive humidity and pressure. The main results were summarized as follows: (1) Continuous heavy pollution weather processes mainly ap-
peared in January to March or November to December, mostly in January, and the longest pollution event lasted 7 days; (2) The pri-
mary pollutants was PM, 5 during all continuous heavy pollution process events, according to differences of pollutant concentration dis-
tribution, there were two types including high pollution concentration distribution continuous days and intermittent days, with average
concentration values of 314 pg/m® and 193 pg/m’, respectively, and the former accounted for 60% ; (3 ) There were two main kinds
of atmospheric circulation configuration, that was Langfang situated in the surface weak high pressure or in the low — pressure field
(pour slot) when airflow at 500 hPa layer over Langfang was west — northwest airflow in front of the high pressure ridge, and the latter
dominated the atmospheric circulation for Level — 6 air pollution. (4) The meteorological conditions for formation of continuous heavy
air pollution events were as follows ; surface wind direction was southwesterly to westerly or easterly to southeasterly, wind scale was be-
low 2 grades, | AP; | was less than 3.0 hPa in February and March, and less than 2.0 hPa in rest months, relative humidity was be-
tween 40% and 95% , daily precipitation was less than 0. 6 mm, an inversion layer occurred near the surface (its average height below
900 hPa, thickness=10 hPa, and strength =1 C). (5) When Langfang was situated in the surface low — pressure convergent condi-
tion, and an inversion layer with thickness =20 hPa and strength=3 °C occurred below 925 hPa, it was propitious to serious air pollu-
tion formation. In addition, northeasterly to easterly surface wind with 1 — grade wind scale and relative humidity =50% in Langfang
would promote formation and development of continuous days of high pollution concentrations. (6) Examination of the evolution of a re-
gional heavy pollution event in Hebei and the HYSPLIT backward trajectories of air particles during February 11 =15, 2014 indicated
that terrain impacts from Yanshan and Taihang Mountains and air pollutants transported from Hebei and its surrounding heavy pollution
areas were important factors for continous heavy pollution weathers.

Key words: continuous heavy air pollution weather; circulation configuration; meteorological conditions; high pollution concentration;

impacting factors



